SIRPH analysis: SNuPE with IP-RP-HPLC for quantitative measurements of DNA methylation at specific CpG sites.
This chapter describes a detailed protocol using single-nucleotide primer extension (SNuPE) for quantitative analysis of DNA methylation on specific CpG sites. The first step DNA sample to be studied is treated with sodium bisulfite, which converts selectively unmethylated cytosines to uracil, while methylated cytosines remain unconverted. Subsequently, a SNuPE reaction is performed, with an oligo just flanking a CpG site, using a purified polymerase chain reaction product derived from bisulfite-treated DNA as a template. The oligo is extended by either ddCTP or ddTTP depending on whether the site is methylated or unmethylated, respectively. The reaction is quantitative and linear, and two to three sites can be studied simultaneously in a multiple reaction. The SNuPE product, without further purification, is separated by ion-pair reverse-phase (IP RP) high-performance liquid chromatography (using an alkylated nonporous polysterene-divinylbenzene cartridge) that allows an easy, semiautomated method for separation of the extended and unextended products and an accurate quantification of the extended products. The ratio of the ddCTP to the ddTTP gives the fraction of the methylated cytosines at that specific CpG site.